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Originally. native grassland was predominant 


over nearlh all of the vast Great Plains. as 


mapped by Fenneman (1931). Huge areas of the 
native Tanve Were supplanted by cropland. 
especially in the cooler, moister soil areas of the 
eas’ and north, Agriculture is now expanding 
into the more xeric portions of the area. and 
recent energs developments pose additional 
threats to man, remaining native grasslands 
Nevertheless. the principal use of upland grass 
lands of the Great Plains continues to be pastur 
The effects of 


livestock grazing on Various plant Communities 


ave tor domestic livestock 


ot the Great Plains are fairly well known. The 


ettects on the avian Community. in contrast. have 
been studied intensively in onl a few areas of 
Canada (Maher and Felske 1970: Maher 1973: 
Owens and Moures 1973: Karasink et al. 1977) 
United States (Ryder 1970: Ryder and 
Strong LOT]: Wiens 1973) and extensively across 
North Dakota (Kantrad 
These studies revealed that grazing bs 


and thie 


only 
Las] 


a single State. 


domestic livestock often has pronounced ctfects 
on avian species richness and the density of indi 
vidual species and also that these effects vary in 
different areas of the Great Plains 

Proper management of mest publicl and pr 
vately owned native range is usually directed 
toward maximizing livestock production without 
adversely affecting range condition. However. 
on lands dedicated to wildlife porcocdine thon. Uraz 
ing is considered a usetul management technique 

renhancing production of game species or in 
creasing species diversity 

This studs was part of an effort to develop a 
classification of native grasslands as used bya 
breeding birds. Field studies were conducted on 
615 plots of uncultivated upland native grassland 
and shrubsteppe during late spring and earls 
summer LOT4-7S in the portion of the northern 
Creat Plains that lies within the United States 
(hig 1). The studs area Cabout G00 000 kine) in 
cludes portions of Montana, Wyoming. Colo 
North Dakota. South Dakota. and Ne 


Csrassiands in the mountains. badlands. 


radu 
braska 
sand deposits. and river valleys (shown in white 
on big ] were not sampled and are excluded 
from further consideration 

This report has been prepared tor land mana 
gers Who need information on the effects of graz 
ing on breeding birds in various areas of the 
Great Plains. Intermation is also presented on 


specific plant dominants that were associated 

















Fig. 1. Outline of northern Great Plains study area. 
Inset shows position of study area on North Ameri 
can continent. Study area boundaries are as follows 
north. border between United States and Canada: 

of Miessourt 

Sighth trom Fenneman 1931); south. Keva Paha 


east. eastern edge Coteau (modified 


River, Niobrara River. Nebraska Sandhills. and 


South Platte Biver: and west. western edge of Great 
Plains as mapped by A. Ro Aandahl. Areas in white 
Within studs area were not sampled (see text 


with highest densities of each bird Species and the 
apparent response of the dominant plants to 
grazing intensity on major soils 


Methods 


Selection of Sample Units 


Several methods were used to select the sample 
plots (Fig. 2) during the study. In 1974, plots 
were selected in numbers proportional to the 
sizes of the areas of the several mapped physio- 
graphic landforms in North Dakota (U.S. and 
North Dakota Geological Survey maps). Avian 
use of grasslands developed over these landforms 
in North Dakota was reported by Kantrud 
(1981), but of these only those plots lving within 
the Great Plains are included in the present 
study. Sample unit locations were initials 
selected at random from numbered legal town- 
ships (93.2 km®*), sections (259 ha). and quarter 
sections (65 ha). However, differential rates of 
agricultural disturbance of grasslands among the 
landforms prevented the maintenance of ran- 
domness. If a selected area was devoid of native 
grassland, the nearest usable plo. was chosen 
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Aandah! 


Sar role plots Soe dots represent more than one 


Location of soils (A. R map) and 


phet Soils coded as follows 7 B typo baorclls 
TU =typic ustolls: AB = aridic borolls: AU = aridic 
stall BA boorcod lic Aridisals l \ istic Aridisols 


Many plots were rejected because field examina- 


tion revealed old furrows, rock piles, plantings of 
domestic grass, or other evidence of past cultiva- 
Although most of the plots studied in 1974 
were legal quarter-sections (65 ha 


thon 


as large as a ction or as small as 16 ha. Most 
plots were square. but occasionally it was neces 
sary to use odd-shaped areas 

In 1975. in Montana and Wyoming. sample 
units were randomly selected from consecutively 
numbered townships, in proportion to the area of 
grassland types mapped by Kichler (1964). After 
a township was selected and found to lie entirely 
within the Kachler type. one of a set of 27 possi 
ble clusters of four quarter-sections within the 
township was selected at random. In the field, 
the usable quarter-section nearest to each of the 
four cluster elements was censused 

In 1976. in Colorado Nebraska 


and South Dakota. single (juarte r-section sample 


Montana 


units were selected in proportion to the areas of 
grassland types 64. 65. and 66 of Kichler (1964 
Acceptable plots nearest to the southwest corner 
of every eighth township in South Dakota and 
ever, fourth township in the other States wer 
censused 

In 1977 and 1978 the entin 


sampled. Quarter-section sample units were sub 


stud area Was 


jectively chosen in numbers proportional tor the 
areas of major soil groups mapped by A. R. Aan 
dahl (map 

On a local scale. grasslands not considered 
typical of general area soils were rejected. Thes 


_ several were 


included eXpPanses oft wet meadow 
hilltops 


and rock 


Bird Censuses 


A single bird census was conducted on each 
plot between sunrise and sunset when tempera- 
tures did not exceed 32° C, precipitation did not 
occur, and sustained wind velocities did not ex- 
ceed 24 km h 
teams. each consisting of a botanist and an orni- 
thologist. Census dates were as follows: 1974. 
22 May to 19 July: 1975. 29 May to IS July: 
1976, 23 May to 14 July: 1977, 24 Mav to 
13 July; and 1978, 22 May to 2 July 
were usually not conducted between 1200 and 
1300 h. 


Comparison of five 3-h time periods (0600 


Fieldwork was conducted by two 


Censuses 


2100) in our study showed that (1) of 29 species 
censused, peak densities for one or more species 
occurred during each of the five periods, (2) peak 
densities for 11 species occurred during the 
0900- to 1200-h period, and (3) observed total 
density decreased by up to 25° during counts 
conducted after the O0600- to 0900-h period 
Temporal variation in bird counts undoubtedly 
biased density indices for some species but was 
not considered a serious problem because of its 
random nature as applied to our censuses 
Analvses based on single bird censuses are not 
recommended during intensive studies where 
population estimates are required. Nevertheless, 
ther have been used successfully to derive indices 
to populations or multispecie: diversity measure 
ments during extensive survevs (Robbins and Van 
Velzen 1967; Stewart and Kantrud 1972: U.S 
Department of the Interior and Canadian De 
partment of the Environment 1977, Rotenberry 
1978: Kantrud 148] 
(1967) showed that 


Speirs and Orenstein 
in open Ontario habitats. 
single CUTISiISeS 1S only 


average efficiency of 


66.76. that of 6-10 temporally spaced censuses 
in estimating breeding papralations, but we felt 
justified in basing indices to bird density on singh 
counts in the grassland habitats because most of 
the species have behavioral ad yptations — includ 
ing lengthy. loud, and often elaborate flight 
songs. perch songs, and svachronous display 

that tend to greatly increase their detectability 
compared with birds inhabiting wooded areas 
Furthermore, birds are rather easily flushed in 


grasslands, and the large areas of the sample 
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Census Transect (1609m) 
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65 ha Square (quarter section) 


Fig. 3. Quarter-section sample plot showing transect 
route (heavy, line). Shaded area gensused = 31.5 ha 


plots resulted in relatively high absolute numbers 
of bird observations per plot 

We attempted to compensate for phenological 
differences across the northern Great Plains by 
beginning the survevs in southerly areas of low 
elevation. As the breeding season progressed, we 
moved to regions of successively higher latitude 
and elevation 

All species were identified in the field by sight 
or sound. Counts were based primarily on num 
bers of pairs as indicated by territorial males or 
vegregated pairs. Each male blackbird (poly es 
nous) or brown-headed cow bird. Molothrus ater 
(promiscuous). was considered to represent a 


pair. Single raptors, grouse. shorebirds. and 
nighthaw ks observed on a sample plot were con- 
sidered to represent a pair. but if more than one 
was seen. the total was halved and rounded to 
Additional details on 
determination of breeding status were described 
by Stewart and Kantrud (1972) 
which are from the checklist of the American 
(1957) 


supplements, are shown in Table | 


the nearest lower integer 
Bird names. 


Ornithologists Union and its several 

The “hollow square” technique of Speirs and 
Orenstein (1067) was used on the standard 65-ha 
plots: the 1.609-m transect route lay 202 m in 
side the boundary (Fig 3) 


within 10 


Birds were counted 
m oof the route. vielding an areal 
coverage of 31.5 ha. Transect routes were varia 





ble on the few plots of other sizes and shapes. The 
verges of many plots bordered other habitat 
types. so to reduce the influence on the counts of 
birds occupying fence lines or adjacent habitats. 
we restricted census transects to the interior of 
each plot. except for the few plots < 65 ha in 
area 

Transects were walked at a standard speed of 
40m min. To allow standardization of data 
from plots or transects of unequal size and shape. 
we used expression of bird density in units of 
time. similar to other extensive studies (e.g.. 
Grinnell and Storer 1924: Skinner 1975). Our 
indices to bird density were expressed in 
pairs min » 10°. For comparisons with vegeta- 
tion data. optimum habitat for bird species was 
considered to occur on those plots in the upper 
tercile group for observed species density. Ter- 
ciles are defined as points dividing the distribu- 
tion of values (pairs min « 10° among the sam- 


ple units) into thirds 


Soils 


Soil development is the result of interactions 
through time among climate. biological activity. 
parent materials, and topography (U.S. Soil 
Conservation Service 1975). Soils in the eastern 
part of the study area have accumulated more 
organic material than those in the western part 
iexcluding the foothills) Ureater 
annual precipitation, lower soil temperature. 


because of 


and greater percentage of precipitation that 
during the growing season. Parent 
materials underlying soils over most of ihe 


occurs 


northern Great Plains are residuum from rela- 
tively old marine and continental sediments, but 
soils in portions of the Dakotas and northern 
Montana have developed over more recent 
glacial sediments (Bluemle 1977). Topographic 
relief is low over most of the study area, it prob 
ably significant factor in- the 
development of the mayor soils that now occur 
there 

A flexible, hierarchical svstem of soil taxon- 
omy has been developed for the United States 
(U.S. Soil Conservation Service 1975) and is 
used here. Upland soils of the study area are 
primarily of two orders, the Mollisols and Aridi 


was not a 


sols. Mollisols are characterized by dark-colored 
surface horizons that are rich in organic matter 
and contain adequate moisture to support stands 
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Table 1. Density indices (mean pairs min =« 1) of breeding grassland birds among major soils 
oj the northern Great Plains. Number of plots in parentheses: T = trace (<0.03).* 
Maulisols 
Tv pic Andx Aridisals 
All wal. 
Borolls U stalls Borolls Ustalls Borollac Ustx teates 
Species 212 ie) Su rr} ts ww 615 
Fetrruginows hawk 
Buteo regal T ] LL l | | l 
Marsh hawk 
Circus cyancus 4“ yuN 5 | au |‘ } 
Sharp tailed grouse 
Pedwecetes phasian: llus 3 3 l 1 1 2 2 
Sage grouse 
CentroceTross urophasan J \ «ys |“ \ (ys ] wi ;“ ] 
Killde T 
Charadrius voctterus 1] 12 r ri 5 r ; 
Mountain phnver® 
Charadrius montanus () L () } L I | 
i ang billed ‘ urle u* 
Numenius americanus 2 2 2 } l T 2 
Upland sandpiper 
Bartramia longwauda qs 31“ 1’ t)\) 4%) #*) s 
Mourning dine 
Zenaida macrvara #)) DOWN *,’ 94” The jo.) 1] 
Burrowing owl 
Athens cunwulana l 2 i | 1 ! 
Common nighthawk 
Chordeiles minor 2 2 } i ] 9 9 
Horned lark* 
Eremophila alpestris Isv) li? M1 $3] is7 74 5 
Save thrasher’ 
Orceoscoptes montanus ] 1) 7 1 ] ll ; 
Sprague s pipit 
Anthus spraguect ‘a aN yu T* aN ;\ Ww 
Common vellowthroat 
C4 othlaprs trachas 4“ (y* TS ys TT) ays ] 
Bobsolink* 
Daolichy "yt oTrylint ors 4 La) i) 1) i) i) , 
MW esteTn reach m lark 
Sturnella ne wlevta 165° an iv 12¥ a6 ih ‘Ph 
Red winged blackbird 
Auelains phoenicens 7% 14” () () ( ‘) ; 
Brewers blackbord 
buphagus cyanocephalus 11“ as qv oN 5“ qv \ ‘ 
Brown-headed cow bird* 
Volothrus ater i] PLL * * t) 14 
Lark bunting* 
Calamoynza melanocorys % RD 10 123 Is 1h lit 
Savannah sparrow 
Passeroulus sandu whena in” 3 5‘ (ys TS T* ‘ 
Grashopper sparrow * 
Ammodramus satan 
narum ie) yy 1 42 xi 4 ” 
Baird's sparrow * 
Amrmodramus hairdu " fy au 9 } | 21 
Vesper sparrow 
Poowcetes gramimenw 7% |’ ga" }) 7” a5“ i) 
( lav colored Sparro 
Ssuxtla pallida 4“ i‘ T* ays (* Th 1? 


Bre wets Sparrow 
Spicella bren en 1*)) iy’ T Th 1s) Thre 4" 3 
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classified by A BR. Aandahl (map). The sail. are 


tithe retitiate 7 wie aril awry ¢ eryabonracat booms of unl 


temhnireeratur©re ycvrst ire content during the 
growing sawn and ergame matter content 
big } bow crvetinthu Ve natnod the unl 


alter the mape suborder oom the categories 
amoed ty \ Ik Aandah! Thhay) ovthest clewe ly 


related wal taxa ooour within the areas shown on 


ly votation Surtows 


{ rand teed reconmnarmsance of the sevetatpon 
Vas chactedt in eciatels alter the boarcl Consens 
meach plot) Onn the basis of sisaal estimatron 
my areal covet pedes was assigned to each identi 
ty thee plant 1 bw comet classes and 
range of covet om peroent) im each class were as 
idlows TO] >) Ww tr os 425 whe 
373). 6 75-0), 7 (0 100), Class midpoint 
sales were osed on the analveiss The average 
height of the vegetation «as estimated visually in 
the field on 196 plot and later trom prboc ote ner ag ote 
4 1 Wil ts 


mated on the field on 462 pylevts Scootititie tare. 


1 bw tweroe tit ae ov hoare wl “Masestl 
; - 


and tavenemec order of prlanits teollhew the Atlas of 
the } hora «ft the (reat Plaines (.reat Platts } hora 


Awaniatwe i, 


Molin 
] Ar Aris 
All s 
BK rin | | BK 7 Als | steel KR 4 kl | a? «41's 
Specie 212 3" r - tis a0 15 
Ac g 
f iP io " 241" i44* 7 ») 4] 
‘ Test ates vs 
' 'é natn hal 5] “a yi 3‘ 195) Ss. Hs? 315 
: ia te ? 
eal hurry ‘ 1 wr j tts wu Se | 1653 Ks” } 943 
Qreexdes 1 "* 
ra arhes , 6 7>* & 3 6 44“ 1 wi 5 eA) 5 44° hin) 
bor spaces f ved in an astersk. F-tat. nvealed agnificant interaction between the indeppetacetit variables 
ig gs Mean with one or more superscript letters (WAYZ) in common are not siguits 
ant } I) citterent 
RELATIVE 
WOIS TURE CONTENT WEAN ANNUAL TEMPERATURE (c) 
DURING GROWING —— 
" SEASON = - 
; rere virile ‘Tras and other runeseopbyy te 
Fig 4) Andisols are light-oolored soil. low on |g 
+ Pal 
orvann cartwe vo yt! neasture Teves su cl ty 
se T te 1 hue , wil 7) VW bine by thy «! ch prieets 
Mere a cal big v correspond to combination 
iw borders and great grown 0 upped and 


big 4 Hated: generalized pretiles of the sal Ure apes 
rruagypecd fy 4 Ko Aandah! based on major differen 


tiae (US. Sedl Conservation Seruice 1979) Degree of 
shading and thickness of the upper lavet  mntended 
te prortra coder (chroma) and relative depth 4 beers 
yom that contam siqmilicant amounts of organi 


( arty ) 


(crazing Intensity 


(raving intemts “as estimate cl ty comparing 
the percentage of bare soil, amount of standing 
and fallen dead vegetation. and average veucta 
tive height on the study plots with that of nearhy 
protects dor wngrazed areas. On the basis of thts 
information. we placed plots into the three sub 


hetive categories of heavily. moderated and 
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; 
’ y ; 
UTasei 


light! Distribution of the 615. plots 


; 
among grazing categories was as follows: heavy. 
147: moderate 241. and light 7? Am plots 
lack uv evidence of livestock use were not cen 


; 
sts A\font 


| te “WU Were aed toor shes ) 


ont the plats Were grazed In cattle but 
A few 
t 


niots contained various combinations of domestic 


bison. or horses 


livestock and horses Plots in) each vrTasing cate 


Cor. Were We ll distributed among the strata 


Data Analysis 


We subjected indices for bird densities and 
numiber of species per plot (richness) for soils and 
graying regimes to analysis of variance (ANOVA 


using the General Linear Models Program of Sta 
1976). Dal 
ferences declared significant at the P 

1.05 level) We used Duncan's (1955) Multiple 
Ranue Test to determine which means dillered 


tistical Analy sis Sv stem 76 (Barr et al 


Were 


significanth. For analvees involving the entire 
study area. effects of both input variables (soil 
and grazing regime) were considered (Type IN 
bF-tests of Barr et al. 1976). The effects of soil 
were consitered) conditional on 


alwo vraving 


regime but the effect of grazing was analyzed 
separately for each soil 

Examples of the analysis of variance are pre 
sented here for two species to show how the pres- 
ence or absence of interaction between the two 
input variables could affect the results of the 
stud 


The horned lark (Fig. 3) showed highh 


significant interaction between the variables 
Mean density varied moderately among soil taxa 


Viost of 
tor the 


and greath among grazing intensities 
the interaction could be attributed (| 
typic ustolls where heavily grazed plots were 


more favored than moderately of lighth grazed 


areas, and (2) to the highly disproportionate us 
of the boo ore ol dnc Ariclisols w he rt hetysat tes omni 
heavily grazed areas were nearly twice thow 


other combinations of sail and 
Because of the 


Statements concerning density differences 


found on an 
Urazingg reine strony imterac 
thon 
due to grazing could be made only tor individual 
wil taxa 

In contrast. the western meadowlark (Fig. 6 
showed no significant interaction between the 
Mean densits did not 
among soils and grazing intensities 
the effects of 


Within sonils, the 


\ar\) greatly 


boast tests ol 


\ ariables 


both variables wer significant 


respretise to grazing mitersits 


Fig. 5. Density. of horned lark in relation to different 


combinations of sails and graying intensities. End 
prunits of the solid leony dashed. and short -dashed 
lines represent eansities recorded under heavy 
moderate. and light grazing. respectivels 
z 

ee — a 
z 
« 
| “ ‘ “ & 


Fig. 6. Density of western meadowlark in relation to 
different combinations of soils and grazing intensi 
ties, Endpoints of the solid. long-dashed. and short 
dashed under 
heavy and light grazing. respectivels 


lanves represent densities recorded 


nvuxterate 


was relatively small. but for the study regions as 


a whole. significant differences in density of 


western meadowlark were found among soils, 


vraving intensities within soil, and among 


grazing intensities, Influence of increased soil 
temperature was moderately positive in the ty pic 
Molliscds aridic Mollisols 


and moderately negative in the Aridisols 


nearly mentral in the 


Results 


Descriptions of Breeding Habitat 


Phe following accounts list the evident opti 


mum breeding habitat tor each of 29 bird species 
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Potted taalotat pricalat wsceetatedd wath menoonm 
toons i* ioe evetatoon by livestock. Best 
trestrtiy ol all conti nmelativel tall! 
heotye ouetatvon Brown [a ( hristetisn 


—_" robabls i 
| 
tm 
(.rases with abowe average cover value on 
tte poets wall hah hat tutheoul ure a chotesaty 














The sage yfrouse was an important species only 


on the ust?. Aridisols where Artemisia tridentata 
was the dominant plant. Densities probably were 
greatest umer light and moderate grazing: ovet 
graying was generally detrimental to sage grouse 
(sirard 1937: Rasmusson and Crincr 1938; Pat- 
1952: Rogers 1964 


On five tracts with upper tercile sage grouse 


teTsomn 
densities. Agropyron qncatum. Koeleria pyrami- 
data. and Poa sandbergii were present in above 
average amounts. Non-graminoids of greatest 
were (in decreasing order of abun 
Artemisia tridentata. A. cana, Opuntia 


Chrysonsis villosa. and Atriples 


import are 
dance 
polyac antha. 
nuttalliu 


Killdeer 


Densities of killdeers were significantly higher 
graving was heavy than where it was 
moderate or light throughout the northern Great 
Plains area. They were about equally high under 
heavy. grazing on the tvpic berolls and ustolls 
The preference of killdeers for relatively bare. 
unvegetated areas near water was reported by 
Bunni (1959). However, other authors (Tyler 
1913: Neilson 1923; Furniss 1933: Bailey and 


Niedrach 1965) have indicated that the presence 


where 


of open water is not required 
Important plants occurring in above average 
abundance on plots supporting high killdeer den 
sities were Care eleocharis, Agropyron spp.. 
Boutelona gracilis. Buchloe dactyloides. 


and I’ 


‘va pra- 


fensts windbergit 


Mountain Plover 


A relativels uncommon species in the northern 
Great Plains area, the mountain plover was most 
abundant in heavily grazed areas on the aricdic 
ustolls. It was found to be associated with heavils 
grazed or sparsely vegetated areas by Roosevelt 
(1SS5). Hoskin (1893), (1941). Finzel 
(1964). Giezventanner (1970). Bovd (1974), Graul 
and Webster (1976). and Wallis and Loewen 
(}OSO). Hlowever, extreme 
graving may be detrimental to the species (Laun 
1957: Wallis and Wershler LOS] 


plover occasionally use idle 


Soper 


or long-term over 


and mountain 
ireas (Lohoetener 
1078) or rangeland in fair condition (Lock 1975 

Jj. Knowles et al. (unpublished data) found 
a close relation between mountain plover and 
black-tailed praine dogs (Cynomays lndoricianus) 
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bis 


in Montana and considered grazing tn both cat 
tle and prairie dogs to be an essential habitat 
factor 

vegetatnum woom to be 


Two general types 


occupied by mountain plivers in the northern 
Bouteloua 
or Bouteloua—-Carex grasslands (Brad 
PIS. 1957: Finzel 14: Ciezen 
tanner 1070: Graul 1975: Wallis and Loewen 
1GS0: Wallis and Wershler 19S]) 


areas containing mosth cactus and low sterols 


Creat Plains the genth rolling 
Bichlin 
tmart laun 
and chsertlike 


interspersed with alkali flats and claypans 
Roosevelt ISS5: Warren 1912: Soper 141 

We ofstained data from only two plots with 
upper tercile densities of mountain plover, domi 
nant plants there (in decreasing order of average 
Bouteloua Buchlo 
Opuntia polyacantha, Agropyron 


abundance) were gracilis 


da« tyloids *. 


spp.. and Arisida longiveta 


Long-billed Curlew 


We found highest densities of long billed cur 
lews under lightls grazed conditions on the aridic 
ustolls. and fairly high concentrations on lighth 
grazed aridic borolls and heavily grazed typic 
ustolls. This once widespread species apparentls 
now has disjunct populations in western South 
Dakota and the 
lands. The northern population. which inhabits 


north-central Montana grass 


the aridic borolls, probably is Namenins ameri 
cans parts: the southern group. which ts finned 
on ustolls. is porevtoabyls No a. americanms 
Although several imvestigators have indicated 
that the long-billed curlew preters vraved areas 
(Sillowas 1900, 1902: Cole and Sharpe 1976: 
Biceak L977: King 19TS: Pampush TSS0). none 
compared population densities under dif 
Fimmken (1969) found it 
King 


(1078S) fownd six of a “remap of seven nests in flat 


have 
ferent degrees of grazing 
1 boot hy pastureland and Hiway’ vipied fielcls 
vrasved dominated — by short vrasses 
(Bonteloua and Buchlow 
and two other nests in fallow cropland: however, 


paastiines 
vracilts dactyloides) 
areas of rangeland were used in greater propor 
than thet Parpash (1aS0 
fond that both adults and adults with 


tion as ailabnlits 
borewocis 
apparently preferred habitats with low vertical 
profile and density: highest nest densities 
eceurred in grazed areas dominated by Bromus 
teotorum., Toa pratensis, and Opuntia polyacan 
tha Allen ClOSO) attributed the 


Bromus tectorum Pea sandbergii habitat to its 


velection of 


short height which allowed adults better visi 
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Table 4. Average height of vegetation and percentage of bare soil (in parentheses) among grazing 


intensities within major soils of the northern Great Plains. 


Mollisol. 
Ty pu Arid Aridisols 
(Craving intensity Borolls Ustolls Borolls Ustolls Borollic Lin 
Light Ww) 05) AW (3 25115) 23 (9) 17 (6 Is 15) 
Moderate 23 = «s) 93 ih) AW 17 Isl 13 ¢S) ANT) 
Heavy 17412) 18( 13) &(25) Le W115) 124 


“Height (om) based on visual estimates from 156 plots 
based on visual estimates from 462 plots 


bility of approaching danger. Both Sugden 
(1933) Timken (1969) that 
domestic sheep have a detrimental effect on nests 
of the long-billed curlew. but that cattle do not. 
Our data indicated that the birds generally pre- 
feried lighth grazed areas on aridic soils and 
heavily grazed areas on the moister typic soils. 


and sugested 


This finding is supported by observations in Sas- 
katchewan. which indicated that the long-billed 
curlew uses both moist and dry grasslands but 
ma\ moist fescue grasslands con- 
taining excessive vegetation (Renaud 1980) 

Of the most important plants on areas where 
the long-billed curlew was abundant, Selaginella 
densa. Bouteloua gracilis, Artemisia frigida. and 
Chrysopsis villosa occurred in greater than aver- 
age amounts (Table 4). Other common plants 
associated with better quality habitat for this 
species were Agropyron spicatum, Calamovilfa 


not occupy 


longifolia. and Festuca idahoensis. 


Upland Sandpiper 


Densities of upland sandpiper were highest on 
the typic ustolls, on moderately grazed plots. Up- 
land sandpipers were denser on grasslands on this 
soil than on any of the other soils, regardless of 
grazing intensity. In general, density of this 
species showed little relation to grazing intensity. 

Results of other studies tend to confirm that 
grazing may De relatively unimportant to nesting 
populations of the upland sandpiper over much 
of its range. Although some studies have indi- 
cated that grazing might be detrimental (Buss 
and Hawkins 1939; Rand 1948; Mitchell 1967; 
Wiens 1973; Ailes 1976; Kirsch and Higgins 
1976), Lokemoen and Duebbert (1974) and 
Skinner (1975) found high populations in moder- 
ately grazed areas. Criddle (1912). Rowan 
(1926), and Bent (1929) recorded nests in heavils 


and 172 photographs of 150 plots: bare soil percentages 


grazed or sparse vegetation. Kantrud (1981) 
found no great differences in density on North 
Dakota grasslands subject to various intensities of 
grazing. In areas supporting tallgrass prairie and 
in the Nebraska Sandhills, grazing or mowing 
appeared to be beneficial te this species (Ken- 
deigh 1941: Stewart 1975: Ailes 1976; Cole and 
Sharpe 1976). Habitat use by upland sandpipers 
must be studied in much greater detail because 
Ailes (1976) has shown that feeding and brood- 
rearing areas may be very different from nesting 
areas. 

Of the five dominant grasses on the best up- 
land sandpiper habitat, only Agropyron spp. and 
Poa pratensis occurred in amounts much greater 
than average for the entire study area (Table 4). 
Of the 10 most important plants of all types on 
the best habitat, Artemisia ludoviciana was the 
only forb showing increased dominance (Table 4). 
Other plants in above average amounts in best 
habitat were (in decreasing order of abundance) 
Stipa viridula, Buchloe dactyloides. Symphori- 
carpos occidentalis, and Aristida longiseta. 


Mourning Dove 


Densities of mourning doves were highest 
where grazing was moderate or heavy, on the 
tvpic ustolls. Densities were also consistently 
above average under all grazing regimes on the 
aridic ustolls. Soutiere and Buien (1976) found 
that ground-nesting mourning doves in Texas 
seemed to avoid areas with litter. Populations 
nesting in lowa tallgras: prairie selected areas of 
short grass or bare soil between clumps of vegeta- 
tion (George et al. 1979). In Idaho sagebrush 
habitat. Reynolds and Trost (1980) found fewer 
mourning dove nests in grazed than in ungrazed 
areas: however, in Arizona shrub grassland, 
Monson (1941) reported that grazing had very 
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little effect on breeding populations. An affinity 
for areas dominated by short shrubs was 
recorded by Downing (1957), who found that 
densities of ground nests were almost four times 
greater in areas dominated by sand sagebrush 
(Artemisia filifolia) than in pure grasslands in 
Oklahoma. 

On plots containing high mourning dove den- 
sities, the only dominant plant occurring in much 
greater than average abundance was Bauteloua 
gracilis (Table 4). which increases when areas 
are grazed (Table 3). Less abundant plants that 
were found in unusually great amounts on these 
plots were Avistida longiseta and Buchloe dacty- 
loides. which also respond positively to grazing 
The mourning dove showed no great affinity for 
shrub-dominated areas but the cover of Yucca 
glauca was about twice the average on plots 
where doves were most numerous. 


Burrowing Ow! 


Optimum habitat of burrowing owls in the 
study area was heavily grazed grassland on the 
aridic ustolls. Densities were also fairly high in 
heavily grazed areas on the typic borolls. The 
close association of this species with areas heavily 
grazed by burrowing rodents (Visher 1913; Pat- 
ton 1926: Hamilton 1941: Longhurst 1942: 
Lohoetener 1978) of cattle (Roberts 1932: Bue 
1955: Butts 1973; Martin 1973) is well known 
Zarn (1974) considered openness, short vegeta- 
tion. and availability of fresh rodet 
essential for optimum habitat. Gleason (1978) 


burrows 


noticed the apparent aversion of the species to 
habitat dominated by Artemisia in Idaho. 

Plants showing increased dominance on six 
plots containing high densities of burrowing owls 
were Boutelona gracilis. Buchloe dactyloides. 
Poa sandhergii, and Stipa comata 


Common Nighthawk 


Heavily grazed plots on the aridic ustolls sup 
ported the densest nighthawk populations. We 
found no references to the specific effects of 
grazing on this species, but its preference for bare 
or sparsely vegetated areas for nesting is well 
known 1940) 
slightly greater in the more arid soil areas. This 


(Gross Densities were usually 
relation was also noted by Stewart (1975) in 
North Dakota and by the South Dakota Orni 
thologists’ Union (1978) in South Dakota. It may 
be caused by diminished habitat availability in 


the more intensively farmed typic soils 

Best common nighthawk habitat was charac- 
terized by high cover values for shortgrasses or 
species indicative of overgrazing: Selagineila 
densa. Bouteloua gracilis. Buchloe dactyloides. 
and Opuntia polyacantha 


Horned Lark 


Preference for barren grasslands by horned 
larks for nesting has long been observed (Hayden 
1863; Bendire 1895). We found that heavils 
grazed plots on the borollic Aridisols supported 
highest densities. and that densities were highest 
under heavy grazing and lowest under light 
grazing for all soils. These results agree well with 
most other studies of the horned lark in the 
northern Great Plains (Finzel 1964, Giezen 
tanner 1970; Owens and Myres 1973: Wiens 
1973; Karasiuk et al. 1977: Kantrud 1981). Rev- 
nolds and Trost (1980) also found slighth more 
nests in grazed than in ungrazed sagebrush habi- 
tat in Idaho. Other studies in Colorado (Boyd 
1977) and Arizona (Monson 1941) indicated that 
the apparent preference for heavily grazed areas 
may not apply to more arid areas. Salt and Salt 
(1976) stated that lightly grazed pastures may be 
selected for nesting in Alberta 

Studies by Maher (1972) and Creighton and 
Baldwin (1974) indicated that the preference of 
horned larks for grazed areas is related to food 
availability and toraging behavior. Boyd (1977) 
considered vegetation type a proximate factor in 
habitat selection for this species because terri 
tories were established before insect foods be- 
came available. 

Karasiuk et al. (1977). Bovd (1977). and 
Thompson and Sullivan (1979) 
Boutclona gracilis as a dominant plant in areas 
heavily used by breeding horned larks. In the 
native wabrella) grasslands 
studied by Owens and Myres (1973). B. gracilis 
was present only in plots that contained horned 


mentioned 


fescue (hestuca 


larks, During our study. cover values for B 
gracilis, Buchlee dactyloides. Poa sandberyii. 
and Opuntia polyacantha were higher than 
average on the most heavily populated plots 


Save Thrasher 


The range of the sage thrasher was nearly re 
stricted to the ustic Aridisols where Artemisia tri 
dentata dominated the vegetation. Density was 


highest where grazing was light. although A. tr 
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dentata. upon which the species seems almost 
totally dependent. is little affected by grazing 
Table 4). We cannot explain why densities were 
higher under heavs than under moderate graz- 
ing. but suspect that more of the moderately 
grazed plots in which this species cocurred were 
bn chance located in areas on the periphery of the 
tridentata where shorter, sparser 
growth is prevalent and sage thrashers are not as 


range of A 


abundant 

Little other information is available on the 
effect of livestock on this species. Monson (1941) 
observed densities more than twice as high on 
moderately grazed than on overgrazed pastures 
in Arizona. and found that in moderately grazed 
areas Atriplex canescens provided much denser 
crown cover. Revnolds and Rich (1978) and 
Res nolds and Trost (1980) fownd higher nest den- 
sities on a grazed than on an ungrazed area in 
Idaho but the two sites sampled were small 
Nests were closer together in the ungrezed area. 
but no second nests were found in the area sub- 
ject to grazing (Revnolds and Rich 1978) 

On plots where sage thrashers were densest, 
Agropyron spp... Carex filifolia, Opuntia polya- 
cantha. and Artemisia tridentata were particu. 
larly abundant (Table 4). Other plants witt 
greater than average cover value were Agro- 
pyron sacatum. Oryzopsis hymenoides. Atriplar 
nuttallu. Ceratoides lanata. Artemisia cana. and 
A. pedatifida 


Sprague’s Pipit 


Densities of Sprague’s pipit were greates: on 
the aridic and typic borolls: light and moderate 
grazing appeared to be about equally attractive. 
but heavy, grazing was detrimental. 

Two carly ornithologists in the northern Great 
Plains noticed the affinity of breeding Sprague’s 
pipit for tall. dense grass (Allen IST4: Hoffnian 
ISTT). Later studies in Canada revealed that. al 
though populations in upland areas were highest 
on lightly grazed or idle lands (Maher and Felske 
1970; Maher 1972; Owens and Myres 1973, 
Karasiuk et al) 1977). heavily grazed areas would 
attract some birds (Houston 1981) In North 
Dakota, both moderately and heavily grazed 
areas were favored over lighth grazed areas 
(Kantred LOST) Several observers have alwo 
noticed the attractiveness of wetland borders or 
the edges of alkaline flats for this species 
(Saunders 1921, Wood 1923. Stewart 1975) 


Of the dominant plants on plots supporting 
highest densities of Sprague’s pipit. Selaginella 
densa. Kocleria pyramidata. Stipa comata. Arte- 
mista frigida. and A. ludmiciana provided 
(ther 


plants seeming! indicative of good habitat in 


greater than average omer ‘Table 4) 


cluded Stipa tiridula. Rova erkansana. Symphor- 
Warps wet identalis, and ( ‘hrysopsts tillosa 


Common Yellow throat 


ln upland habitats in the northern Great 
Plains grassland. the common vellowthroat 1 
almost entirely restricted to the typic borolis in 
North Dakota) Densities were about equally high 
in light and moderatels grazed areas. An carl 
studs indicated that dematies were greath re 
duced by nexierate grazing in North 
Dakota (Kantrud 1981). Johnsen (1972. 1973. 
1974) found high densities in idle grasslands in 
central North Dakota (1979) listed 
dense, mature stands of Symphoricarpos occ 


wet 


Stew art 


dentalis and Artemisia cana as suitable upland 
nesting habitat for this species in North Daketa 
S. occidentalis is also used for nest sites ip Mani 
toba and Saskatchewan (Koapton 197%) 

Common vellowthroat were found at high 
densities on only four plots during the present 
studs. Here. mean cover values for the shrubs 
Rosa woods, Amorpha canescens, and Sym hori- 
carpos occidentalis were much greater than aver- 
age. Other plants with above average cover were 
Poa pratensis and Stipa viridula 


Bobolink 


Best habitat for the bobolink among the grass 
lands we studied probably consisted of lighth 
grazed areas on the type ustolls of southeastern 
South Dakota) In areas to the east of the Great 
Plains this species favors tall, lush vegetation 
(Lincoln 1925; Bent 1995S. Hibbard 1965. Martin 
1971) and the presence of litter (Tester and 
Marshall 1961. Wiens 1969. Hibbard 1972. Pot 
ter 1972. Harrivon 1974) Populations probably 
reach much greater densities there. especially in 
tallgrass prairie (Cowes ISTS. Kendeigh 1941. 
Hibbard 1965) of in certain man made habitats 
(Potter 1972: Harrivon 1974) 

Bent (1958) thought that the bebolink tel 
lowed civilization westward because of the 
favorable habitat created by the culty ation of 
forage crops. Much earlier, however, Hayden 
(1865) characterized the bobolink as one of the 
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ment abundant birds of the praince of thre upper 


Missourt River region, Ungrazed or lightly 
grazed prairie perhaps became common at a very 
earl, date because of reduced ungulate peypula- 
tions along rivers heavily used by Earopean fur 
trappers or extensively hunted by native Ameti- 
cans. In the more and portions of its range the 
boobo slamnk 
alony streams and low areas (Sillowas 
1917: Saunders 1921: Godtres 1950) 


We seldom recorded the species on heavily 


remain restricted to grawlands 


IW, 


mia 


grazed plots during our study. Heavily grazed 
plots cox asionally contained a few pairs if wet- 
lands or brush pate hes were puesent Moderately 
grazed tields are apparently favored over lightly 
grazed of idle areas in Misswurt. where forbs and 
woods growth may quickh eliminate the grass 
Skinner 1975) 
attractive to this species if not mowed during 
the nesting pertod (Bailes 1915a: Kendeigh 1941, 
Harrison 1974. Kantrad 19S]; 


Plants show ing vreater than aveTage cinet 


land aspect Hasvland is vers 


values on the nine plots supporting the highest 
densities of bobolink were Agropyron spp. Poa 


pratenss. and Stipa rirndula 


Western Meadow lark 


Denaty of the western meadow lark was high 
eston the typic ustolls under moderate grazing 
intensity. Lighth and moderately grazed plots 


supported sivnitic antls higher densities ot 
western meadowlark than did heavily grazed 
plots throughout the northern Great Plains area 
Heavily grazed areas supported the lowest densi 
tees in all sal groups. but this effect was most 
noticeable on aridic soils 

Several earlier investigations did not support 
(1973) 
Karasiuk et al (1977) in Alberta. and Johnson 
1972. 1973. 1974). Hopkins (1980) and Kantrud 


1US1) in North Dakota found that grazing had 


our findings Owens and Miores and 


littl: effect on the density of the western mea 
dow lark. Results of other investigations tended to 
confirm our observations. For example, Maher 
(1972) reported that western meadow larks were 
more than five times more oumerows on 
ungrazed than on grazed prairies in Saskatche 
wan. Meadowlarks were lacking in heavily 
grazed areas of shortgrass prairie in Colorado, 
but nevertheless reached higher densities in 
moderately than lighth grazed areas (Giezen 
tanner 1970) (144) 


densities on light!) or moderately grazed Arizona 


Vionson recorded high 


be boi. 


pastures containing dense stands of Agropyron 
smithii, but saw no birds on nearby overgrazed 
areas. Grazing by sheep tended to reduce the 
numbers of nests in Idaho sagebrush habitat 
(Revnolds and Trost 1986) 

spp). 
show ed increased dominance on the best western 
(Table 4) 


Other species that occurred in amounts greater 


Agropyron and Artemisia tridentata 


meadowlark habitat we observed 
than averge for the study area were Agropyron 


spicatum., Buchloe dactylaides. and Stipa 


tiridula 


Red-«inged Blackbird 


On the uplands we studied, red-winged black 
birds were seen only on the tyupic Mollisols. Den 
sities were highest where grazing was moderate 
om the typic ustolls and light on the tvpic borolls 
We found no other information on the effects of 
grazing on upland nesting populations of this 
species in the Great Plains. Johnson (1972, 1973. 
v4 


pemasty 


censused red-winged blackbirds on var 
grazed plots in North Dakota mived 
prairie, but upland nesters were not separated 
from those in the wetlands 

Cenera of grasses, forbs. of short shrubs 
known to be associated with uplaad nesting pop 
ulations of the red-winged blackbird include 
\gropyron (Holcomb and Twiest 1968, Stew art 
1975). Bremus (Stewart 1975: Krapu 1978). 
Secale (Tyler W913). Triticum (Tvler 1913). 
Kochia (Stewart 1975). Ribes (Sherman 1932). 
Resa (Provost 1947; Krapua 1978, South Dakota 
Ornithologists Union 1978). Medicago (Bent 
1958. Krapu 1978), Medilotes (Hyde 1939; Hol- 
comb and Twiest 1968, Stewart 1975). Trifelinm 
(sce 1999b). Vieia (ivde 1999b). Rhus (Orians 
1961). Symphoricarpes (Provost 1947, Bird and 
Smith 1964, Miller 1968, St. wart 1975: Knapton 
1979). Artemisia (Orians and Horn 1969). Bac- 
charis (Orians 1961). Cirsiam (Stewart 1975). 
krigeron (Francis 1973). and Solidago (Bent 
1958, Speirs and Orenstein 1967, Holcomb and 
Twiest 1968: Miller 1968S. Francis 1973) 

Of the dominant plants on plots supporting the 
highest densities of red-winged blackbirds. only 
Poa pratensis and Symphoricarpos occidentalis 
were present in far greater than average amount 
(Table 4). Other plants that seemed to indicate 
high quality grassland habitat for this species 
were Andropogon scoparius, Stipa viriduia. Rosa 
arkansana, R. woodsii, and Artemisia leon ic- 
tana. 
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Bre “Mets Blix hhurd 


Or data showed that Brewers blackbird was 


weakh attracted to meaderateh and heavily 
grazed tracts on the boredls and arndic ustalls. We 
teund no literature references to the spoctls 
Bendine (1N8) 


ruvtedd that the species would nest on the remand 


elects of grazing oa density 


in areas where it would not be trampled In cat 
the Brewers blackbirds probably faver grazed 
areas for foraging ‘Willianes 1958: Orians and 
Horn 108%): brown areas gearle cs. usually used 
tor nesting (Belcher 1461, Stewart 1975. Salt and 
Salt 1976). Artemisia tridentata. a charactet™tx 
shrub on the astic Anidisols, provides attractive 
mest sites (Peabods 1408: LaRivers 1944, Dumas 
19%). Oriamn aod Hern 196% on these 
whereas Symphoncarpes occidentalis ot Reva 


wails 


needa probably corves this function on the 
beralls (Peabods 190% Kapton 197% Oither 
tres of shrub. ased in northern grasslands of 
parklands inclide Salix (Salt and Salt 1976: 
Knapton 1979). and Corylus. Quercus, and Kihes 
Peabo 19) 

Artemisia tridentata was the dominant shrub 
amd Agropyron spp. and Koecleria pyramidata 
were the dominant grasses occurring in above 
average amounts on areas where the dematy of 
Brewers blackbird was high Other well repre 
sented shrubs were Symphoricarpes occidentalts. 
Resa vn oedsi. awd Sarcobatus termiculatus 


Brow n-headed Cow bird 


The brown headed cowbird reaches peak 
abundance in the serthern plains (Friedmann 
1924). We found peak densities on moderately 
grazed land on the typic ustolls of the south 
eastern portion of the northern Great Plains 
Peak 


occurred where grazing was moderate in thas 


denuties of western meadowlark also 


area prrssitels indicating a strong parasite hiewst 
relationship between these two species. Stew art 
A975) reported that 77) of the recorded in 
stances of cowbird parasitiom in North Dakota 
was on nests of icterids and emberizids. Other 
known host species with fairh high demsaties on 
areas containing relatively high densities of com 
birds were lark bunting. chestout-collared long 
spur, and grasshopper, Baird's, vesper, and clay 
colored sparrows 

We found no consistent pattern of grazing 
effects on cow bird density: anvong the soil grenprs 
However, density was highest in only one of the 


i groups where grazing “as light. Litth has 
teen reported aleest the effects of craving on 
peopealat cones ot brown beeachenl oom bard Hahn 
(941) observed that female cow birds found best 
mst. bs watching for oet-lwalding activites 
Thus. remeonal of vegetatin Ino grazing mat 
enhance the ow bard's ability te blacate nests of 
other birds 

Plant species awociated with high demitees of 
brown headed cow binds were Poa pratewss and 
Artemisia laden wrana 


Lark “unting 


Heavily grazed plots on typic ustolls ewmingls 
praided optimum breeding habitat for lark 
bunting, on native grasslands: however, the 
fleets of grazing varied greath) among the soil 
groups. On the col, moist ty pic borolls, grazing 
apparenth, had little influence on population 
density. but on the aridic berolls and berollic 
Aridisols moderate of heavy. grazing secmed te 
favor larger populations. On warm, dry suls. 
however. increased grazing intensity evidently 
resulted in much lower populations 

ABR. Dood canpublished data) failed to tind 
the species in lightly) grazed Montana grawlands. 
thengh it was abundant in nearly sage grass 
lands. In contrast. Rand (1948). Finzel (14), 
and Gieventanner (1970) townd that in arid, 
shortyrass areas heavy. grazing was detrimental 
to lark bentings, Shaded nest sites are a mayor 
habitat requirement of this spect (Butterfield et 
al 1980 Creighton 1971. Creighton and Bald 
win 1974. Pleszezvnska 1978) Low shrubs, cacti. 
forbs. or tall @rasses generally serve this purpose 
(Cars 1902. Whittle 1922. Woolfolk 1945, God 
fres 1900: Benckeser 1957. Stewart 1975: Fair 
banks et al. DYT7) 

Of the dominant plants on plots supporting 
large numbers of lark buntings. Agropyren syp.. 
Opuntia polyacantha. awd Artemisia tridentata 
exceeded average abundance (Table 4)) Other 
plants indicative of heavily used habitat included 
Agropyron scatum Aristida longiveta Brac balon 
dactuloides, Calamem ilta longitelia, Stipa tir 
dula. awd Artemia cana 


Savannah Sparrow 


Densities of savannah sparrows were highest 
om lightly and roaderatels vraved prlots mn ty je 
bors. avd were much higher on grasslands 
developed over these cool, most northern soils 
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than on am other graslands in the northern 
(oreat Plaum 

Nesting savannah sparrows occupy habitat 
with dense ground cover (Tester and Marshall 
1461. Lean 1986S. Wiens 1969. Potter 1972). In 
the northern Great Plains grasslands. this habitat 
is provided by idle land or lightly grazed areas 
Lirowln 1925: Rand 1948; Owens and Myres 
1973: Stewart 1975. Karasiuk et al. 1977: Maher 
1979: Kantrud 1981). Nest sites in arid western 
regions ma\v be restricted to moist or shrubby 
areas (Silloway 1903; Sclater 1912: Saunders 
1921: Godfrey 1950, Renaud and Renaud 1975, 
Salt and Salt 1976: South Dakota Ornithologists 
Union 1978S: Maher 1979) 

Of the dominant plants on plots supporting 
highest savannah sparrow densities, Koeleria 
pyramidata. Poa pratensis. Artemisia frigida. 
and A. ludoviciana provided greater than 
average cover (Table 4). Other possible indica- 
tors of good habitat were Carex eleocharis. 
Agropyron spicatum. Festuca idahoensis. and 
Stipa tindula. Most breeding populations of 
savannah sparrow found in the mesic foothills 
grasslands, developed over tvpic borolls on the 
eastern Slopes of the Rocky Mountains and 
around nearby isolated mountain ranges in Mon- 
tana. were using habitat dominated by Agro- 
pyron spicatum and Festuca idahoensis. 


Crasshu ypper Sparrow 


The grasshopper sparrow, well distributed 
throughout the northern Great Plains, was dens- 
est. on the tvpic ustolls and .ignificantly denser on 
lightlh, grazed than heavily grazed plots. 
Moderately grazed areas supported intermediate 
densities of the birds within all soil groups. These 
findings are in agroement with most other obser- 
vations in the northern Creat Plains in North 
Dakota Johnson 1972, 1973, 1974: Stewart 
1975: Kantrud 1981). Alberta (Karasiuk et al 
1977), and South Dakota ‘Wiens 1973). Hopkins 
(1980) found higher densities on lightly grazed 
plots than on idle or moderately grazed plots in 
North Dakota. A population study by Wiens 
(1969) in Wisconsin indicated that preferred 
msting cover was of intermediate height and 
density, and in Missouri Skinner (1975) found 
that moderate grazing may be required to ensure 
peak numbers 

Of the five commonest grasses on plots con- 
taining high densities of grasshopper sparrow, 
only Agropyron spp. was of more than average 


is a | 


abundance (Table 4). Other plants apparently 
indicative of good habitat were Poa pratensis and 
Stipa viridula. Karasiuk et al. (1977) found that 
in Alberta the highest populations were on grass- 
lands dominated by the genera Agropyron. 
Bouteloua. and Stipa 


Raird’s Sparrow 


Optimum habitat for Baird's sparrow proba- 
bh. consists of lightlh grazed grasslands on typic 
berolls. The species may be restricted to depres- 
stom. low -lving grawlands. or moist draws in the 
neawe arid portions of its range (Allen IS74:; 
Visher 1914: DuBois 1931; Harrold 1933: God- 
tres 1950: Rov 1904). This restriction may hold 
primarily during dry vears (Cartwright et al. 
1937: Lane 1968) and be reversed during wet 
vears (Salt and Salt 1976). Good nesting habitat 
contains litter and tall. rank grasses (Roberts 
1932: Sibles and Pettingill 1955: Ron 1964: Lane 
1968S: Salt and Salt 1976). Stands of domestic 
grass mav also be used (Godfrey 1950: Stewart 
1975) 

Heavy, grazing usually has an adverse effect on 
the nesting habitat tor Baird's sparrow. as indi- 
cated in the present work and by others (Young- 
worth 1944: Lane 1968; Maher 1972; Owens and 
1973). but Houston (L981) found this 
species on heavily grazed Saskatchewan grass- 
Moderate or light grazing is tolerated 
1937: Lokemoen and Dueb- 
but reduces nesting populations 


Mis res 


lanes 
(Cartwright et al 
1974) 
(Stewart 1975: Kantrud 1981). Idle land appears 
favorable (Todd 1947; Belcher 1961; Lane 1968; 
Renaud and Renaud 1975: Karasiuk et al. 1977; 
Knapton 1979). Although mow ing reduces popu- 
lations (Cartwright et al. 1937; Lane 1968: 
Owens and Moures 1973). land left idle during a 


bert 


breeding season after having been haved during 
previous seasons may be heavily used (Kantrud 
}OS]) 

Dominant plants of greater than average 
abundance on plots containing peak numbers of 
Baird's sparrow were Selaginella densa. Artemi- 
Kocleria pyramidata. and Stipa 
comata (Table 4). Other plants providing above 


“a frigida. 


average cover on good habitat were Carex cleo- 
charis. Poa pratensis, and Stipa ciridula. In addi- 
tion to many of these species. Stewart (1975) con 
sidered Agropyron smithti. Andropogon scopar- 
ins. and Bontelona gracilis to be characteristic of 
the habitat of Baird's sparrow in North Dakota 
In Saskatchewan the species preferred grasslands 
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dominated by Agropyron dasystachyum and 
Stipa spartea (Lein 1968). In Alberta. greatest 
densities were associated with high oer values 
for Selagirella densa. Carex obtusata. bestuca 
wabrella. and Stipa spartea (Owens and Mires 
1973) 


Vesper Sparrow 


The vesper sparrow ts commen on all sails 
except the typic and andic ustolls. Populations 
were somes hat higher on soils where shrubs (pri- 
marily Artemisia tridentata) were common. The 
vesper sparrow reached nearly equal peak densi- 
ties where grazing was moderate on the borollic 
Aridisols and light in the ustic Aridisols. Heavy 
grazing did not depress breeding populations 
very much. 

In shortgrass, grazing usually resulted in re- 
duced populations (Rand 1948; Godfrey 1950; 
Belcher 1961). although Houston (1981) found 
this sparrow associated with longspurs on heavily 
grazed shortgrass prairie. In shrubsteppe habitat 
in the northern Great Plains, however, heavily 
grazed areas were well accepted (Scott et al. 
1964). Olsen (1974) reported an increase in popu- 
lations in Great Basin sagebrush grassland when 
grazing was deferred from spring to fall. A wide 
range of sagebrush canopy cover was tolerated 
by vesper sparrows in an area of Montana where 
this species composed 36° of the breeding bird 
population (Feist 1968). Grinnell and Miller 
(1944) stressed the need of vesper sparrows for 
much open or sparsely vegetated ground in Calli- 
fornia sagebrush. Braun et al. (1976) termed the 
species a “near obligate” to sagebrush, but the 
western) race apparently prefers grassland 
(Dumas 1950: Johnsgard and Rickard 1957) 
Monson (1941) found slightly higher populations 
in moderately grazed than in overgrazed pastures 
in Arizona shrub grasslands where Atriples 
canescens was the dominant shrub. In West Vir- 
ginia, successful nests were in habitats where 
vegetation density and litter depth were greater 
(and amounts of bare soil were less) than in habi- 
tat with unsuccessful nests (Wray and Whitmore 
1979) 

Dominant plants occurring in above-average 
abundance on plots supporting maximum num- 
bers of vesper sparrows were Agropyron spp.. 
Koeleria pyramidata, Artemisia frigida. aud A 
tridentata (Table 4). Other plants seemingly in- 
dicative of good habitat included (in decreasing 
order of abundance) Agropyron spicatum, Stipa 


tiridula. Poa sandbergu. Opuntia polyacantha. 
and Artemisia cana 


Clay -colored Sparrow 


The clav-colored sparrow was an important 
species only on the typic borolls. On these soils 
detsities were significantly higher where grazing 
was light than where it was either moderate or 
heavy. References to the effects of grazing on this 
species Johnsen 1972. 1973. 1974, Owens and 
Myres 1973: Knapton 1978; Kantrud 198]) fully 
confirm these obser. ations 

There are numerous references to the attrac- 
tiveness of Symphoricarpos tor nesting by the 
clay -colored sparrow in the northern prairies 
(Kantrud 1981). Knapten (1978) postulated that 
the thinning of Symphoricarpos nesting cover by 
grazing increased nest visibility and that this 
greater visibility resulted in increased parasitism 
by the brow n-headed cow bird. Other genera of 
shrubs or small trees used for nesting include 
Salix (Owens and Myres 1973), Corylus (Roberts 
1932). Celtis (Peabody 1899). Potentilla 
(Saunders 1921), Prunus (Renaud and Renaud 
1975). Rosa (Peabody 1899; Roy 1904; Salt 1966, 
Renaud and Renaud 1975). Elacagnus (Bailes 
1915b; Fairfield 1962; Root 1968; Renaud and 
Renaud 1975). Shepherdia (Saunders 1921), 
Cornus (Salt and Salt 1976). and Artemisia 
(Sillowas 1903, Saunders 1921). Thompson 
(1890) stated that clay-colored sparrows also 
nested on the ground. 

During our study Symphoricarpos occidentalis 
ecourred with 100% frequency, and mean cover 
value five times greater than average, on plots 
supporting high densities of clay-colored spar- 
rows. Other shrubs in) greater than average 
abundance were Rosa woodsii and Amorpha 
canescens. Cover values for Koeleria pyrami- 
data. Poa pratensis, and Artemisia Indoviciana 
were also well above average. 


Brewer's Sparrow 


Lighth grazed tracts in the Artemisia triden- 
tata-dominated ustic Aridisols supported by far 
the highest densities of Brewer's sparrow. This 
observation is in agreement with Taylor (1912) 
and Walcheck (1970), who found densities of 
Brewer's sparrow directly related to canopy 
coverage of A. tridentata, Reynolds and Trost 
(1980) recorded more Brewer's sparrow nests in 
vagrazed than in grazed A. tridentata habitat in 
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Idaho. Olsen (1974) noted a marked increase in 
nests of Brewers sparrow in Idaho sagebrush 
grasslands after grazing was deferzed from spring 
to fall. and suggested that the increase resulted 
from enhancement of the attractiveness of spar 
vagebrush by taller grasses 

In most other soil groups. numbers of Brewe.’s 
sparrow tended to be greater where grazing was 
nvderate In all wl Ti mipes density Was lowest 
« here grazing «as heass. This differs from Mon 
vm (194) 


Bre Met s sparrow cm cnve ryvrazed afeas However. 


whe found greater numbers of 
other factors such as topography may influence 
territors size of Brewers sparrow (Scott et al 
14) 

Brewers sparrows have been associated with 


Vriples 41), 


Phomnpson and Sullivan 1979), A. dracun- 


canescens iNbonson Aric misia 
(ana 
culus and A. ludoviciana (Baldwin 1956). and 
the genera Sarcoebatus (South Dakota Ornitholo 
Limon LOTS). Babes (Bailes and Niedrach 
15). 
1, 

Cratacgus (Johnsgard and Rickard 1957). Prants 
Joehnsgard and Rickard 1957). 
Moree 1976). Shepherdia (Saunders 1914). 
whillea (MeGee 1976). and Chrysothamnus 
Johmegard 1955; Baldwin 1956, Fairbanks et al 
1a77 
quire shrubs if bunchgrasses or forbs of suitable 
height are present Wing 194%: MeGee 1976) 


Artemisia tridentata was the commonest plant 


vists 
Amelanchier Qohosgard and Rickard 


Cercocarpus (Bailes and Niedrach 1965). 


Ceranium 


Brewers sparrows evidently) do not re 


on plots supporting high densities of Brewer's 
sparrow. Other shrubs or hall-shrubs with more 
than average cover Value were Atriples nuttallit 
Sarcobatus cormiculatus, and Artemisia cana 


A\urepyren spp... Poa sandbergii, and Opuntia 
polyacantha alvo provided well above average 


cover on these plots 


MeCown's Longspur 


Density of MeCown'’s longspur was greatest 
where grazing was heavy, on the aridic borolls of 
northern Montana Southern prenpralaat devas mating 
on the aridic ustolls of southeastern Wyoming 
and northeastern Colorado probably preferred 
moderately grazed areas 

Near the turn of the century. populations of 


MeCowns longspur were greatly reduced in 


parts of Saskatchewan. large areas of the 


Dakotas, and smaller portions of Minnesota tor 


tarnkin mf) Tears hire subtie ‘ linnnatic ( hanges, 


and changes in grazing régimes‘have been sag- 
gested (Krause 1968: Houston 19S] 
ence of the northern population for heavils 


The prefer 


grazed areas agrees with observations no Fern 
(1910). DuBois (1935). and Maher (1972. 1979). 
but not with these of Houston (IGST). Febske 
(971) attributed preference for short vegetation 
by McCown’s longsput to the warmth and dry- 
mess that are imparted to the sail from overgraz- 
ing. and the resulting readily available supply of 
prev (orthopterans) during the peak nesting 
period. Southern birds evidenth. are more varia- 
ble in their response to grazing. Ryder (1980) 
indicated that heavily grazed areas in Colorado 
were preferred over lightly grazed areas. Gieven 
tanner (1970) recorded MeCown’s longspur on 
both heavily and lighth grazed plots in Colorado 
but not on moderately grazed areas. During one 
vear of Giezentanner’s study. population densi 
ths were twice as high on the heavily grazed as 
on the lighth grazed plots, but in another vear 
thes were identical. Areas grazed only in winter 
were unused, regardless of grazing intensity , pre 
sumably because of the presence of tall vegeta 
(Ryder TSO) Baldwin 


(1974) found Colorado birds to be associated 


tion Creighton and 
with large amounts of bare soil on hilltops and 
rises and with Bouteloua gracilis. Buchloe dacty- 
loides. and Opuntia polyacantha. Finzel (1064) 
recorded higher 


vraved Boutelona Buchlo 


uniforms densities on the 
grasslands than on 
grasslands dominated by the taller Stipa Boute- 
long association in southeastern Vo vaming 
Dominant plants contributing above average 
cover Values on plots containing upper tercile 
densities of MeCown’s longspur were Selaginella 
densa, Boutelona gracilis, Koclvria pyramidata. 
Stipa comata. and Artemisia frigida (Table 4); 
other abundant plants were Poa sandbergit and 


(Cvratoides lanata, In areas of Weoming «here 


Artemisia tridentata torm ‘he general vewers 
tion, isolated breeding populations of MeCown:s 
longspur are found on hilltops or mesas where 
the much shorter Artemisia pedatifida is a domi 


nant plant 


Chestout-collared Lomgspur 


Ihe most abundant breeding bird on the 
northern Great Plains grasslands is the chestout 
collared longspur. Type soils supported the 
highest penpralaticnes: aay \ grazing of these sails 


evidently) provided optimum nesting habitat. On 
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more arid soils, densities were generally lower. 
Moderate or light grazing may be required to 
maintain high populations 

In more arid regions of the Creat Plains the 
chestnut-collared longspur may become misths 
restricted to. or reach greatest abundance in. 
lower, motster areas (Allen IS74: Saunders 121: 
DuBow 1935. 1937; Bailey and Niedrach 193s; 
Rand 1048). In regions of greatest concentration, 
however, the species is normally abundant in 
most uplands. In arid areas such as northeastern 
Colorado, densities may be highest in moderately 
or even lighth grazed pastures (Ciezentanner 
1970: Evder and Strong 1971). Wiens (1973) 
failed to find the species in grazed areas in south- 
western South Dakota. but grazing is probably 
required to provide vegetation short coough to 
attract breeding populations in areas of Albe-ta 
dominated by the taller fescue bunchgrasss 
(Owens and Myre: 1973) and in the grasslands of 
southwestern Saskatchewan (Houston 1981). On 
the moister, eastern edge of its range. the chest 
nut-collared longspur may be restricted to the 
highest and driest sites available (Cantwell ISS9: 
Currie 1892: Roberts 1932). In moister areas, 
hea, grazing is preferred (Harris 1944; Belcher 
1961: Fairfield 1962: Rov 1964, Kantrud 1981). 

Nesting habitats of chestaut-collared longspurs 
have also been related to the plant community. 
which supports our findings on the effects of soil 
Stewart (1975) 
listed several midgrasses and shortgrasses as char- 


moisture and grazing intensity 


toristic of grazed mived-grass habitat for the 
thut-oollared longspur in North Dakota. For 
ouraved habitat. only the shortgrases were 
listed. In much drier Colorado habitat. this long 
spur was closely associated with grazed mid. 
grasses and sedges: most nests were domed over 
with Aristida longiseta of varios species of Agro- 
pyron (Creighton and Baldwin 1974) 

In areas of high density of chestaut-collared 
longspurs, plants with above average cover value 
Sclaginella Boutelona gracilis. 
Koclerta pyramidata, and Stipa comata. Thoap- 


were densa. 


von and Sullivan (1979) towed higher populations 
on Montana grasslands dominated by Boutelona 


gravilis and Stipa comata than on those domi 
neted by Bo gracilis and Agropyron smithii 


Relation of Birds to Soils 


The chestrut-collared longspur was by far the 


commonest bird on the study plots. followed by 
lark and meadow lark 
(Table 1). These three species accounted for over 
60° of the total indicated pairs. The two rarest 


the horned western 


grassland birds were the mountain plover and 
ferruginous hawk. Of the 29 species studied, 15 
occurred on all of che soils. Twenty-cight were 
observed on the tvpic borolls, but only 21 and 22 
species, Tespectively. were seen on typic and 
aridic ustolls. 

The major soils used for stratification of sam- 
ple plots during this study were differentiated 
primarily on the basis of temperature, moisture, 
and organic matter content. These factors may 
account for some of the wide variation we found 
in use of the strata by breeding birds. In the 
analysis used to construct Table 1, the effect of 
soils was conditional on grazing intensity. Under 
this condition, species richness was not signifi- 
cantly affected by interaction between the two 
environmental variables (soils and grazing inten- 
sity) nor did the interaction significantly affect 
the densities for 15 of the 29 species studied. Of 
the remaining 14 species, cither significant inter- 
action occurred between the variables (9 species) 
or no significant test results were obtained (5 
species). 

Average total bird density and species richness 
were only slightly higher on Mollisols than on 
Aridisols and only slightly higher on tvpic than 
on aridic soils, indicating that organic matter 
content and soil moisture probably are not highly 
important to grassland birds. The strongest dif- 
ference in species richness appeared to be related 
to soil temperature, especially among the aridic 
Mollisols and the Aridisols 

Species use of the various soil strata varied 
weatlh. On the cooler borolls. significantls 
higher densities of seven species were found 
under typic than aridic moisture conditions: up- 
land sandpiper, common vellowthroat. western 
meadowlark, red-winged blackbird, savannah 
sparrow, clay-colored sparrow, and chestnut. 
collared longspur, Conversely. the aridic borolls 
supported higher densities of Brewer's sparrow 
and MeCown’s longspur. Similarly. among the 
warmer ustolls, significanth higher densities of 
four species were found under typic than aridic 
moisture regimes: upland sandpiper. western 
meadow lark, red-winged blackbied. and chest 
longspur, MeCown'’s longspur 
reached far greater density where sail, were 
aridic 


nut-collared 
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Densities of several other common species 
varied greatly among the Mollisols, although dif- 
ferences were not significant due to variability 
introduced by grazing effects. These included 
horned lark. which apparently preferred aridic 
over typic moisture conditions; Baird's sparrow. 
which showed strong affinity for the borolls; and 
bobolink, brown-headed cow bird, lark bunting. 
and grasshopper sparrow, which attained much 
higher concer trations on the typic ustoils. 

On the Aridisols. significantly greater densities 
of western meadowlark and chestnut-collared 
longspur were found on the borollic soils, 
whereas Brewer's sparrows were highly concen- 
trated on ustic soils. Markedly higher densities of 
horned lark, lark bunting, and grasshopper spar- 
row were found on the borollic soils and notice- 
ably higher numbers of sage thrasher occurred on 
the ustic group. but the differences in density 
were not significant due to grazing interactions. 


Response of Birds io Grazing 


In the analysis of grazing effects across all soils, 
interaction between both input variables was 
considered. This model showed significantly 
higher species richness on moderately than on 
heavily grazed plots (Table 2) and fairly uniform 
densities for total birds under the three grazing 
intensities. 

Numbers of horned lark. western meadowlark., 
lark bunting, and chestnut-collared longspur 
accounted for 65-75% of the total bird popula- 
tion for the entire study area, cegardless of graz- 
ing intensity. The responses of killdeer and west- 
ern meadowlark to grazing intensity were posi- 
tive and negative, respectively. 

The effects of grazing were also analyzed 
among soils (Table 2). In these models, signifi- 
cant relations to grazing intensity were found for 
total '»xird density and for the density of five 
species on soils in which their peak densities 
occurred. 

Total bird density was fairly uniform under 
the three grazing intensities. An exception was on 
the borollic Aridisols, which supported signifi- 
cantly higher densities of breeding birds where 
grazing was heavy. The area occupied by these 
soils supported exceptionally high densities of 
horned lark. Species richness was highest where 
grazing was light or moderate on the Mollisols, 
but alwavs highest where grazing was moderate 


in the Aridisols. 


* tege —» 


Horned lark populations showed a signifi- 
cantly positive response to grazing within each of 
the six soils, but differences in density among 
grazing regimes were not significant for the study 
as a whole. Common vellowthroat. bobolink, 
and grasshopper, Baird's, and Brewer's sparrows 
showed significant negative response to grazing 
on the soil on which they were most dense. In 
addition, on the typic borolls the densities of bur- 
rowing owls and red-wirged blackbirds were 
greater on heavily and lightly grazed areas, re- 
spectively. 

Several common species responded differently 
to grazing. Chestnut-collared longspurs appar- 
ently reached peak densities where there was 
heavy grazing on the typic soils, moderate 
grazing on the aridic borolls, and light grazing 
on the aridic ustolls. The density of MceCown’s 
longspur was highest where there was heavy 
grazing on the aridic borolls and borollic Aridi- 
wols and moderate grazing on the aridic ustolls 
and ustic Aridisols. Lark bunting density scem 
ingly peaked where grazing was heavy on the 
typic ustolls, but was significantly lower on hea 
ily than lightly grazed plots on the aridic ustolls 

Other species may have preferred cestain graz- 
ing levels, as follows: lightly grazed. long-billed 
curlew and clay colored sparrow ; lightly or mod- 
erately grazed, marsh hawk, sharp-tailed grouse, 
Sprague’s pipit. savannah sparrow. and vesper 
heavily grazed, 
mourning deve and Brewers blackbird 


sparrow: moderately or 
and 


heavily grazed, mountain plover 


Relation of Vegetation to Soils and Grazing 


The composite species list of the dominant 
plants on the study plots (Table 3). which com- 
prises the species ith mean areal cover > 1% in 
one or more of the combinations of soil and graz- 
ing intensity, contains only 22 species. (We could 
not differentiate Agropyron dasystachyum trom 
A. omithit by their vegetative characteristics sw 
these two species were combined.) This small 
number attests to the relatively simple foristics 
Best 


were grasses (12 species). followed 


at the northern Great Plains grasslands 
represented 
by three forbs (Opuntia polyacantha, Artemisia 
frigida. A. ludoriciana). two sedges (Carex cleo- 
filifolia), two hall-shrubs (Atriples 


nuttallii, Ceratoides lanata), two shrubs (Arte- 


charis, © 


misia cana. A_ tridentata). and a sclaginella 


(Selavinella densa) 


Poa pratensis is an intro 








Table 5. Mean cover values of plants associated with upper tercile: densities of breeding grassland binis, Bird species include those tor 
which 10 or more upper tercile tas «ere obtained. Numbers above plant species names indicate aGhundance rank and those in paren- 


theses below names show mean cover taluc. for entire stud: areca 


| 2 ; j 5 fy S iw 1.3 if 5 
Species and (in parentheses Boutelona) Agropyren Stipa Cares Kocleria Artemisia) Opuntia Artemisia: Selaganella) Artemisia Poa 
number of plots in which eracilts spp comata flitelia: yuyramidata frigida — pedyacantha tndentata dewa indiana pratewsas Lo) 
species Was within upper tercile (3.4 (2.4 (1.9 17 16 1] ov 1S (nf 1) #) 04) rm 

i] 

Marsh hawk (21 20 24) 20) 16 | }.2 oe | 
Killdeer (47 29 2.6 17 17 14 13 
Long-billed curlew (10 3% 1 | i4 14 i7 
Upland sandpiper (35) 26 2.6 15 14 1] ny 
Mourning dove (39 3.3 2.4 1 fi 1S 1.2 as ma S 
Common nighthaw k (17 0) 21 14 4 12 11 c*> 
Horned lark (160 3.) 23 24) 1.6 14 i.2 1.2 
Save thrasher (15 LY 2s 20) lt vs 1 | = 
Sprague ’s pipit (29) LS 19 2.3 15 ~& 1} By og 
Western meadow lark (1S6) 2.6 2.8 14 17 15 1] on 1 re 
Red-winged blackbird (13) 21 2.2 15 14 1] 1% = 
Brewers blackbird (2S 2.2 26 1.6 16 21 1.2 i " omen 
Brow n-headed cow bird (4) 2.4 2.3 15 15 1 1a 15 
Lark bunting (91) 2.6 2.8 14 lt 14 og 1.2 1.2 
Savannah sparrow (16) 2) LS 1.4 1 13 1.2 2.1 = 
Grasshopper sparrow (77 9.3 28 14 15 15 og = 
Baird's sparrow (3S 19 1.4 2.2 1a 26 13 15 = 
Vesper sparrow (S4) 25 2.9 19 1S 2.0) 13 2.4) — 
(lay -colored sparrow (21) 14 20) 1.6 14 1] 10 AD 
Brewers sparrow (G7) 2.4 2.4 15 15 10 16 2.9 3 
VMeCown’s longspur (39) 2.4 2.3 24 1S 1S 15 Os Os oe | 
Chestnut-collared longspur (106 2.6 2.4 2.2 14 4 13 1s ia ee 
‘Areal cover classes (and range of cover in percent) were as tollows: PO 1), 201 10) 3 10 25). 4125 Wh 9 5 T5675 Te Loo re 


lerciles are points dividing the distribution of values for observed species density (pairs min ~ 10°) among the sample units inte thirds 

Grasses and sedges include those with the five highest mean cover values on plots supporting highest (upper tercile) densities of cach bird species: all other 
types of plants included it among the 10 highest in cover 

"The following five plants, not listed in the table. are summarized here in the following order: name. abundance rank (and mean cover value). bird species 
with their upper tercile densities: Poa sandbergii, 7 (1.4). sage thrasher 1.9 and Brewer's sparrow 1.6. Carex eleocharis, 11 (0.8), marsh hawk 1.6 and 
long billed curlew LO) Buchloe dactyloides. 12 (0.7). common nighthawk 14. Chrysopsis cillosa (hairs goldenaster). 16 (0.5). long billed curlew 0.9 
Symphoricarpos eccidentalis (western snow berry), 24 (0.4). red-winged blackbird 1.3 and clas -colored sparrow 2.0 


aa 

















duced plant. The warmer soils. typic and aridis 
Aridisols. tended to have the 
S-1] 


species). The tvpic borolls occur in widely dis 
| j 


ustolls and ustic 


simplest vegetation (ons dominant 
junct areas and the plants listed in Table 3 best 
represent the vegetation found on the larger. 
eastern unit of this soil (Fig. 3). In the western 
unit. Agropyron sprue atum and bestus a idaho " 
sts are important floral components 

Among the Mollisols. species richness seem 
ingly was related primarily to soil temperature 
Borolls averaged 60 species per plot compared 
with only 43 for ustolls. and borollic and ustic 
Aridisols averaged 44 and 46 species per plot, 
respectively 

The most abundant plants. Carex filifolia. 
Agropyron spp... Boutcloua prac lis, and Stipa 
comata were well represented on all soils 
Koecleria pyramidata and Stipa ciridula were 
also well represented. being unimportant in only 
a single soil, Seven species were important in 

Atriplex nuttallii. 


lanata. Artemisia ludoriciana. Agropyron spica- 


only one soil Crratoides 


tum. Andropogon scoparius. Aristida longiseta 
and Calamovilfa longifolia 

Although our subjective estimates of grazing 
intensit, were based on current conditions. our 
findings agree well with the many published 
studies of long-term plant response to intensity of 
grazing by livestock in the northern Great Plains 
Species richness tended to decrease as grazing 
intensity increased except on the ty pu Moallisols 
Species showing positive response to grazing in 
cluded Selaginella densa. Opuntia polyacantha 
Buchlos 


dominance 


Bouteloua prac lis, and dactylordes 


Greatest single-species was by 
Boutelona gracilis on heavily wrazed tracts in the 
Avidisols. Six 


or rather uniform cover values among 


beorcol bic species showed mixed 
respons 
soils ander the three grazing regimes: Artemisia 


frivida. A. ludorviciana. A. tridentata. Carer 


eleocharis. C. filifolia, and Aristida lonygiscta 
Estimates of the average height of vegetation 
and the percentage of bare soilona sample of the 
study piots are presented in Table 4. As expected. 
increased grazing intensity resulted in decreased 
vegetative height on all soils. Tallest vegetation 
occurred on the moister typo soils and on the 
Aridisols. and shortest: vegetation 


shrub!s vstic 


was recorded on aridic soils and the borolbic 
Aridisols 
The percentage of bare soil bore a positive 


relation to grazing intensity on all soils” Mini 
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mum exposure of bare soil occurred under light 


graving on typic seils and maximum oxposure 
was recorded on the heavily grazed aridic borolls 


and ustic Aridisots 


Relation of Birds to Plants 


In Table 9 the plants are ranked by mean 
cover Value for the entire study area. for com par®- 
ison with values for the plots supporting high 
densities ol em h hird species. Associations of 
plants with birds mn ¢ be interpreted carefully 
because they may merely reflect: the general 
abundance of dominant plants within the distri 
butional area of the bird species Special caution 
must be used for the larger, wide-ranging non 
passerines because they may require different 
habitats for feeding. nesting. brood-rearing. or 
other activities conducted during the breeding 
period 

All five of the most important grasses and 
sedges on the study area had noticeably greater 
than-average cover values on plots associated 
with high densities of at least one of the bird 
species listed. The more conspicuous high-cover 
value aysociations inchided (1) Agrapryron spp 
with killdeer, upland sandpiper. sage thrasher. 
Brewers blackbird. lark 
bunting. and grasshopper. vesper, and Brewer's 
(2) Aue leria 


Sprague’s pipit. Brewers blackbird. the two 


western meadow lark 


sparrows: pyramidata with 


longspurs, and savannah, Baird's. vesper. and 


clay colored) sparrows: (3) Boutelona gracilis 


killdleer, 


dove. common nighthawk. hornet lark. and the 


with long billed curlew. mourning 
two longspurs: (4) Stipa comata with Sprague’s 
papat, Baird's Spa©rrom . and the two longspurs: 
and (5) Cares filifolia with sage thrasher 
Among the less common grasses and sedges. 
Poa pratensis was associated with the most bird 
Species | hee CONCT valine at this inatrevc dene ed Ura, 
which ranked only Doth in overall abundance on 
the study area. was high on plots supporting high 
densities of upland sandpiper. red winged black 
bird brow nN headed cr bird 


savannah spar 


row. and clas-colored sparrow. Other associa 
thonms of grasses and sedges with ap yprare rithy core 
bird habitat included 7 


with sage thrasher and Brewer's sparrow 


attractive sandhy rou 


( are. 
deocharis with marsh hawk and long-billed cur 


lew. and RBuchloe dactuloides with commen 


nighthawk 














24 


Among the forbs. Artemista frizida occurred 
in yreater-than-average abundance on plots 
killdeer. 


Sprague’s pipit. the two longspurs. and savan 


attractive to lomg-billed = curlew. 
nah. Baird's, and vesper sparrows. Opuntia poly- 
better 


than-average habitat for common nighthawk. 


acantha evidently was indicative of 
horned lark. sage thrasher. lark bunting. and 
Brewers sparrow 

All other forbs and shrubs showed greater 
than-average abundance in better habitat for the 
bird species listed. Especially noticeable was in- 
creased abundance of Artemisia tridentata in 
prime habitat for sage thrasher, Brewers black 
bird) and vesper and Brewer's sparrows: of 


Selaginella) densa tor long-billed  curlew. 
Sprague’s pipit. and Baird's sparrow: and of 
red-winged 


Symphoricarpos occidentalis tor 


slackbird and clay-colored sparrow 


Effects of Soils and Grazing 
on Bird Communities 


Climate and Soils 
Attempts to relate climatic factors to bird 
species richness and diversity: have met with 
limited success because of the Complex relations 
between climate. topography. elevation. soils, 


We can 


Onis speculate as to the effects of climate on birds 


and the vegetative substrate of birds 


through the characteristics of the soils (Fig) 4) we 
Although the 


genesis of these soils is directh) related to climatic 


used to stratify. the sample plots 


factors. texture and other soil Lactors prevboaboly 
less directly related to climate may also influence 
the grassland fauna (Lohoefener and bly LoTS) 

A general decrease in bird species richness to 
the south and west in the northern Great Plains 
shown by Cook (1969) ts also evident in our data 
(Table 1) 
oriented gradients of increased sail temperature 
It is lil 


decrease can be 


This decrease max follow sinularls 
and decreased soil moisture in this area 
ficult) to this 


attributed to changes in vegetative height) be 


envision how 
cause vegetation on the warmest. driest soil was 
taller than on some of the cooler or cvoister soils 
(Table 4). However. the decrease may possibls 
be related to the general decrease in vegetative 
cover on the warmer. drier soils (Table 4 

Schall and Pianka (197S) found that major 
abiotic variables had litthe effect on avian species 





DEST DOCUMENT AVAILTOLE 


density throughout the northern Great Plains 
However. in the USSR and Argentina. Terent es 
(1963) and Rabinovich and Rapoport (1975) re 
ported species richness to be nore closely related 
to temperature than to rainfall, and Kater et al 
(1972). who analyzed variations in similarit. and 
species richness of passerine and non-passerine 
birds across Canada. indicated that the resulting 
patterns coincided better with a simple tempera- 
ture sunshine factor than with boundaries of 
major continental air masses 

During our study. increased soil temperature 
probably had the greatest negative influence on 
species richness in the northern Great Plains as 
evidenced by the consistenth high values anny 
the cool borolls and borollic ty pe soils 

Studies of avian thermoregulation (Ricklets 
and Hainsworth 1969: Creighton L971: Trost 
1972: Granl 1975: Austin 1LO76: 


1078) have indicated that options for use of 


Pleszezs ska 


microhabitats to relieve heat stress may be more 
limited in grasslands than in desert. Herbayve re 
moval by vrasing probably would result) in 
further decreases in microhabitat options 
Although Wiens (1973. 


relations between avian species richness or diver 


1974) found no close 


sity and either the mean annual precipitation or 
the long-term predictability, and variability of 
precipitation across a variety of North American 
grassland and shrubsteppe types. he suggested 
that. compared with tallyrass prairie. the vreater 
Climatic instability found in areas of shortgrass 
prairie would place greater restrictions on the 
number of bird species that could successtully 
breed there, Other mvestigators (Rikkawa LOGS, 
LOTS: Kantrad 
more distinct relations betwoen bird distributions 


Rotenberrs IOST) have shown 
and awoiture gradients. Our data indicated that 
soil moisture was an important Lactor only in the 
warm Mollisols. Species richness did not differ 
significanth between typic and aridic borolls 
(Table 1). Borollu 


lower an 


Aridisol, were not siwnili 


cantly species richness than aricic 
borolls. indicating that organic matter content of 
vrassl mid soils was also met espe iaally niprortianit 
Ustic Anidisols supported a nicher avitauna than 
aridic ustolls. probably because of the greater 
grassland 
Sp) 
Shrubs. rather than to features related to lower 


habitat heterogenents in contaming 


larve amounts of Artenasta and cthver 


organic matter content. The present ota shrub 
laver also unereased: species richness in desert 


vrassiand (Meoents La79 
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(,razing 


Mans unportant) vegetative characteristics 
mat be changed by grazing. and these in turn 
alter surface water runott. soil moisture. temper 
ature. sal erosion. and other abiotic ‘actors. 
Interactions are greatly complic ated by Varia 
thorns i anate topography . and sols (kor a 


review «cf many of the effects of herbage removal 
on grasland and shrubsteppe COOSVSTCTIDS. see 
Ellison | 1960 Humphres [1962 The 
chamas wrought by livestock and other 
attect the 


including birds 


and 
Urazving 

‘ 
animals rest at tie Comsumer com 
pnae tu 
grazing on the breeding 
be that result 
alterations to the vegetative 
Bechet 


Creivhton and Baldwin 


The primary effect of 
bird community in grasslands mas 
from physical 
substrate used for nesting (Monson 1441. 
142: Ovormire 1963: 
1074. Bove 


plant dominants or LErentapys ol domunants 


i977). Relations between birds and 
spocitic 
are usually weak. but many studies have shown 
strong correlations of birds with plant lite formes 


Morphological 


within a single 


differences between species 


plant family may greath in 

Huence use by both passerine ang won-passerine 

birds (Dumas 1950 
Cady (1960S. 1974 


bards coexist by virtue of 


comcluded that grassland 
habitat 
invers tall 
heigl 


vreatest 


t differences is 
preterenoe and teeding behavior and. 


vegetation. by ditheremoes in teeding 


Shortgrass prairie allowed for the 
variety of feeding behavior and tallgrass per 
mitted an increase in vertical foraging range. In 
neither of these factors operated 
! preate hes of habitat of cit 


stricture of the 


mived prairie. 
birds soles 
heights 
grassland ty pes 


Studies of the 


and the 
fering Hlowever, the 


Varo mat be crasticall: 


altered by (crassland 
Bicone 


vrai indicated that 


grazing 
under the Internatronal Brolowireal Pro 
vraving intensity and gras 
Ing season can have local effects on avian species 
COMPOSITION that obscure those due to regal 
Wien 1973 
from area to area 
(USO) 


lutte remus if vrassiand t\ }™ and 
that the effects of graying vars 
Wiens and Dyer 1975. Ruder 


(,razving by loniest ne livestock cat rapnclls 


grasslands by breeding birds 
heetulat 


Over longer j™ rionds 


alter the use of 


through chanyves in and density of the 


vevetation Urasvitig mia 


also determine the vegetative lite forms that are 


available to the breeding peopilation through 


basic changes in plant species composition Var 


US LAT AUR ee | 


wt 


@iig - 


ious investigations of passerine birds in grasslands 


have related the effects of grazing on food (Smith 


M40: Maher 1973: Creighton and Baldwin 
1974). predation (Hivde 1934%a- Potter 1O74 
clutch size (Granl ly73). and nest: parasitism 


(Knapton 1975) 

In fis cof the six major soils. and for the area as 
grazing intents did not greath affect 
In the 
group Where heavy grazing resulted in signifi 
Aridi 


. the increase was due primarily to extremely 


a whole. 
total bird density. (Table 2) single soil 
canth higher total bird density (borollic 
sols 
high populations of the horned lark and. to a 
lesser extent. 

Several studies of the 


density of breeding birds and Urasiiig have been 


UreaterT numbers ol lomagesppurs 
relation between total 


conducted in northern Great Plains grasslands 


Howeser. in most of these studies only small 


numbers of plots were censecd and the plots 


were usually small. Studies conducted in areas 
dominated primarily by the tvpic borolls include 
thease of Johnson (D972. 1973. 1974). Hopkins 
(USO). and Kantrad (LoS]) North Dakota 
Results of the studies by Johnson and Hopkins 
were Similar to ours in that there were no great 
differences in total bird density among grazing 
total bird censits 


revimes. In Kantrod’s study, 


tended to increase with grazing intensity. nosth 
because popoulations of horned lark and chestnut 
collared longspur tnereased 

Studies by Maher (1973). Owens and Mores 
(173). (977) related total 


bird density to the effects of grazing in Canadian 


and Karasink et al 


mived-grass prairie (Smith L977). Soils in these 
areas are similar to the aridic borolls of northern 
Montana (Canada Surveys and Mapping Branch 
1a74 
compared with ungrazed plots. Mahers (1973) 


In the first two studies. grazed plots were 


investigation showed greatest bird numbers on 
however, Owens and Mores 
Karasink et al (1977) 
found almost no ditterence in total bird density 
Quy 


( lowest ter those 


the vrazed plots: 
(1973) found the opposite 


hetween highth and heavily grazed areas 
findings tor the aridic borolls ar 
of Maher (1973) 
denth resulted in tnereases in numbers of horned 


In both studies. grazing evi 
lark and longspurs that were greater than the ce 
creases populations of other species that are 
probably more sensitive to grazing 

No comparable information is available for 
the borollae Aridisols of southeastern Miontana 
and northwestern South Dakota and the typi 


ustoll, of eastern South Dakota (hig 0 We 
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found sigmficantly higher total bird density im 
heavily grazed borollic Aridisols but only (non 
significant) slighth higher densities on heavily 
grazed typic ustolls (Tabie 2). Increases in popu 
lations of the longspurs and horned lark kept 
total bird density high on the heavily grazed 
areas. In contrast. in a study area at the extreme 
eastern edge of the ustic Aridisols in southwestern 
South Dakota. Wiens (1973) found total bird 
density more than twice as high in idle or undis- 
turbed areas than in grazed tracts. We noted 
only slight decreases in total bird density on these 
soils on moderately and heavily grazed plots 
Here the increased density of horned lark com. 
pensated for reduced Consities of the large num- 
ber of species that evidently require greater 
amounts of vegetative cover. Revnolds and Trost 
(1980) found that grazing did not significantly 
alter total bird density in the Artemisia-<domi- 
nated shrubsteppe of Idaho. Soils in that area are 
similar to the ustic Aridisols of the northern 
Great Plains (US. Geological Survey 1970). 
Studies summarized by Ryder (1980). con- 
ducted in the shortgrass plata. of northeastern 
Colorado. yielded results similar to ours for the 
aridic ustolls. Both studies indicated slightly 
higher total bird density on lighth grazed plots 
Species richness was significantl, reduced by 
northera Plains 
Reductions were most marked on ty pic 
In North Dakota. 


Where most soils are classed as typic borolls 


heas. grazing in. the (jreat 
(Table 2) 


boerolls and borollic Aridisols 


‘A KR Aandahl, map). Kantrod (1981) alse 
showed a progressive decrease in richness as graz 
ing intent, increased) Other studies of the 


effects of grazing on species diversity and richness 
in the northern Great Plains grasslands have 
generally beer hampered by the small sizes of 
samples and plots. but most are nevertheless in 
agreement with our findings 

Wiens and Dyer 
diversity on onwrazed than on grazed sites at Cot 
South Dakota 


( olorade 


1979) town greater spocnes 


tor cnn amd the Pawnee Na 


tional Corasstands Soils in these two 
respective areas are dominated ty ustic Aricisols 
ustoll, South (LoT7 


under ungrazed than grazed 


and ar.cdie femur sprectes 


diversity higher 


conditions on a Matador, Saskatchewan. studs 


area although an equal number of species was 
present vnder both conditions Farher. however 
Maher and belske (1970 reported that rinybeers 
of breeding species on this area decreased con 
with increases on initetasaty 


siderably vraving 
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Species diversity was also reduced by grazing in 
Alberta grasslands (Owens and Mires 1973: 
1a77) 
areas are simular to the aridic borolls of northern 
Montana. Hopkins (1980) recorded six species on 


Karasiuk et al Soils in these Canadian 


moderately grazed areas compared with five on 
lighth, grazed areas in North Dakota, but John 
son (1972. 1973. 1974) found a slighth greater 
number of species on heavily grazed than on 
lighth, to meoderatel) grazed tracts in North 
Dakota. Soils in these areas are mostly typic 
borolls 

We 


average vegetative height and the percentage of 


made only rough visual estimates of 
bare soil exposed on a sample of the study plots 
(Table 4). and we can only speculate as to the 
effects of these two variables on birds. Accurate 
assessment of the effects of these factors on birds 
probably would be impossible even with long- 
term studies of plots with known grazing his- 
tories and of plots in idle or undisturbed condi- 
tions to be used for controls, because a myriad of 
other structural characteristics of variously 
grazed grassland vegetation, many of which are 
intercorrelated themselves, are correlated with 
the abundance of many grassland birds (Roten 
berry and Wiens 1980) 

Average vegetative height is especially difficult 
to visually estimate or mechanically measure ex 
cept on small. undisturbed plots. and grazing 
adds further complications. Although grazing by 
lomiestic 
vevetative hue ivht and increased the eAposure ol 


livestock generally decreased averayve 


bare soil, we occasionally encountered lightly 
grazed plots where height of the vegetation 
seemed to be decreased because of the shading 
effect of large amounts of litter, Conversely. 
taller growths of unpalatable shrubs of perennial 
grasses were seenon some heavily grazed plots: 
thas porcotoaabels ecourred as these plants were Te 
lased trom: co opetition with more palatable 
Species for water or nutrients In addition vp 
sure of bare soil through grazing or trampling 
sometimes resulted in an tice an tall, weed 
annial plents These plants tormed a) sparse 


Caney cnet the shorter Uurasses and ave the 


vegetation a two lavered aspect. Plots inthis oon 


dition attracted. on addition to the suite of binds 


typical oof short, heavily grazed goostends. 


species suchas lark bunting and grasshopper 
sparrow which usually reached greatest: abun 
dance on highth) or moderatels grazed grasslands 
breve 


these Sprocies prrert abel would thet biave 
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present had vt not been for the « amen ma annual 
plant. 

Nevertheless. the 
species nichness and density and the physical 


reste bh «ween bird 
altetations to the neaght and omer af vegetation 
due to grazing were probably similar to those 
tound tor grazing in general (Table 2) on the sails 
we studved: increased richness was awoctated 
with plots in which the heaght of *° = vegeta’ on 
was not appreciably reduced and the penorrtage 
of bare sail not greath increased In heavy. graz 
ing. Reduced plant height and increased sail es 
paure scomingl was net related to total bird 
density except where density was greath in 
creased, primarily by large qumbers of horned 
lark. ‘ni heavily grazed boc ore ol bic Aricivls 


Comparisons of bird demsiiy (Table 2 


and 
average heights of the vegetation among sails and 
graying intensities (Table 4) indicate that some 
species mas wedect vevetatoon of difherent boeaghets 
on different sails. For example. high densities of 
chestout-collared longspur probably occurred in 
vegetation averaging about 17 18 om tall on the 
relatively moist tyupic soils, but in the drier aridix 
berolls and ustells. high densities were probably 
Wem 


MeCown'’s longspur probably 


awoctated with vegetation ins the 


range Similarly 
reached high densities in the 9S cm vegetation 
in the pr oatively cool, drv aridic boroll. and 
berollic Ardisals. but seemingly preferred vege 
tation in the 10 20}om range in the warm. drs 


Aridisals 


Agneultural and livestock producing actis ities 


aridic ustolls and ustic 


have had severe impacts on grassland birds in the 
northern Great Plains, especially in the northern 
and eastern portions of the area where most of 
the highh fertile and productive typic berolls 
and ustells occur, Miost land in areas containing 
these sails is new intensively farmed of heavils 
grazed and only remnaucs of native grassland 
remain. We recommend that protection be given 
te tracts of unplowed native grassland represen 
tative of the various sail types found throughenut 
the northern Great Plains, On protected areas. 
management by grazing or burning or a combi 
nation of beth practioes should be applied te 
enhance the survival of some of the bess comon 
grassland birds. As suggested by Grau! (180 

grassland management practices based on habi 
tat reqnuirenents of the Slenrotopic: species went 


benedit many of the Urs top Spectes as well 
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As the Nation's principal conservation agency, the Department of the 
Interior has responsibility for most of our nationally owned public 
lands and natural ressurces. This includes fostering the wisest use of 
our land and water resources, protecting our fish and wildlife, preserv- 
ing the environmental and cultural values of our national parks and 
historical places, and providing for the enjoyment of life through vut- 
deor recreation. The Department assesses our energy and mineral 
resvurces aml works to assure that their development is in the best 
interests of all our people. The Department also has a major responsi- 
bility for American Indian reservation communities and for pe »ple wh» 
live in island territories under U.S. administration 
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